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(54) Method and apparatus for hiding CD-ROM on a digital audio compact disc 



(57) A method for combining YELLOW Book and 
RED Book data on a single compact disc to reduce the 
amount of noise which is heard when the conrpact disc 
is played back on a player which is not specially adapted 
to play compact discs with both YELLOW Book and RED 
Book data. Presently, there are three (3) methodologies 
enntxxJying the invention. In the first the CD-ROM. i.e.. 
YELLOW Book boot blocks are placed in Track 1 , Index 
1 ; the RED Book audio tracks are placed in tracks (2. 3, 



•f 1 ). In the second, the entire CD-ROM Volume is placed 
in Track 1. Index 0; the first RED Book audio track is 
placed in Track 1 , Index 1 , and all other RED Book audio 

tracks are placed in tracks 2, 3 N. In the third, the 

entire CD-ROM Volume is placed in Track 1 . Index 0 as 
in the second. However, in the third, the boot bbcks for 
the CD-ROM volume are repeated in Track 1. Index 1. 
with all RED Book audio selections being placed in tracks 
2. 3 N. 



N) and the CD-ROM data files are placed in track (N 
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Description 

BACKGROUND OF THE INVE^mON 

and ?D I'^'Slt^f "^^^ ^"^^ '"^ ^"^ P'^^'^Q ^^'S"^ "delity audio tracks, 

and CD-ROM. i.e.. the format for stonng and retrieving data intended to be accessed by general Duroose oersorm 

to ^!lWn rT«"^''"'°^- ''"'"P^ '"^ Corporation. These specif icatons are cZSSy'SSS 
to as the RED Book (for compact disc digital audio) and the YELLOW Book (for CD-ROM) each of wKchfe a tlrZS 
spedfication created by Philips N.V. and Sony Corporation entitled "Compart D^tel^S^^o S^em DeSS" 
and "Compact Disc-Read Only Memory System Description.- respectively description 

In addition to the information structure and layout for CD-ROM. the YELLOW Book outlines the specification for 
fS 1 and^ """^ °" ' ™^ "^"^"^ ^ '^^y Mli^etr'nSt 

However, for reasons discussed below, the Multimode format has not been fiilly accepted by the audto industry as 
a suitable d^sU-ibution medium for audio compact discs that also contain CD-ROM mateS^^V^^nmii^fsTt^ 
speaal memodotogies ha.^ been developed which define alternate methods for pl^^^^^ 

f^i"^ f"^- T^^' -^^^-^osies are referred to herein as the invented llbmode ,S«fc*^ 

The Multmode format is not fully accepted by the audio industry for the following reasons: "^"^'^ 

(a) Accordir^ to the Mi^timode format, the CD-ROM volume must be placed in Track 1 . Index 1 while the RED Book 
audio selections are placed in tracks 2. 3 N as shown in Figure 1. For this case Track 1 ifSex O must b^a 

bytes of binary zeroes. (Onapure RED Bookdisc.Track1.lndex0is2-3 seconds long and contains rf^^^^ 
Standard «>rnpact disc audio players will attempt to "play" the CD-ROM information ^, Track ^M£T^^^^ 
unless notrfied to use the "NEXT TRACK" entry on the players control panel or remote, the end-uSrtni e>ZSS 

(b) In relation to the problem listed in (a), a few first generation compact disc audio players do not possess the 
control circuitry required to detect and then mute CD-ROM tracks. In these instances, the compart diS^oTbver 
attempts to convert tte CD-ROM information into an analog signal. The resulting signa^^^S roughTe 
speaker systemas full volumestatic.Thiscan be very damagingtothe speakers as wellastoth?!^^^^^^^ 

DESCRIPTION OF THE DRAWINGS 

FIGURE 1 Shows the layout of a prfor art Multimode format conpact disc 

FIGURE 2 shows the layout of a Multimode format compart disc according to methodology #1 of the present inven- 
^ FIGURE 3 Shows the layout of a Multimode format compart disc according to methodotogy #2 of the present inven- 
FIGURE4shows the layout ofaMultimode format compart disc accoKlingtomethodotogy #3 of the present inven- 



tfon. 

FIGURE 5 shows another view of the layout of Figure 1 . 
FIGURE 6 shows another view of the layout of Figure 2. 
FIGURE 7 shows another view of the layout of Figure 3. 
« FIGURE 8 shows another view of the layout of Rgure 4. 

SUMMARY OF THF IMV/FffmN 



so 



55 



While the Standard Multimode format is based on the placement of RED Book audio tracks on a YELLOW Book 
disc, the invented Multimode methodologies focus on the placement of a special CD-ROM area on a REolSk a!SS 
i^hT 7J*lf ^^'^"'^^ ^^^"l ^^"'fi'^de format and the invented Multimode methodol<SS fste 

emphasis placed on consumer platforms. The standard Multimode format places more emphasis on theCD r5/i rnT 
sj^erplatform: While theinvemedMultimodemem^^^^^ 



.^^^"t!!^!^ Multimode methodologies can be used for the distribution of audib compart discs that also contain a 
speaal CD-ROM area that can store text, graphics, animations, video, or interartive F^^m Siough me 

primary target for audiocompart discs that also containaspecialCD-ROMarea is thecompartdS^^^^ 
comers who possess the appropriate CD-ROM hardware and software can access tiie'spedS^onl^J^S 
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Presently, there are three (3) methodologies embodying the invention. Each methodology utilizes a different method 
for placing a CD-ROM information area on a RED Book audio disc. 

DETAILED DESCRIPTION OF THE INVENTION 

5 

Methodology #1 : CD-ROM DATA FILES - LAST TRACK 

in methodology #1 as shewn in Figures 2 and 6, the CD-ROM boot blocks are placed in Track 1 . Index 1 . The RED 
Book audio tracks are placed in tracks (2. 3, N). The CD-ROM data files are placed in track <N + 1). 
10 The volume and file structure of the CD-ROM portion of the disc uses an industry standard known as ISO9660. 
Track 1 . Index 1 of the disc contains the boot block composed of the prin^ry volume descriptors (PVD). root directory, 
and path tables for the entire CD-ROM volume and other volume specific Identifiers as needed according to ISO9660. 
Therefore, Track 1 is very short (usually < 4 seconds, including PostGap. A PostGap is an area added to the end of a 
data track that is followed by another type of track; such as an audio track. If the format for the data track is CD-ROM 
15 Mode 1 . the PostGap should also be CD-ROM Mode 1 format with the user data field set to 2048 bytes of binary zeroes. 

The root directory and path tables of Track 1 , Index 1 point to the data files of the volume. These data files are 
contained in the last track of the disc (after all RED Book audio tracks). 

Before creation of the 1SO9660 volume, an absolute starting location for the placement of the data! lies is calculated 
by adding the following track and index lengths: 

20 



Track 


1/ 


Index 


0 


length 


- ROM 


(must be 00:02:00 inm:ss:ff) 


-»-Track 


1, 


Index 


1 


length 


- ROM 


(usually 00:04:00 mm:ss:ff) 


+Track 


2, 


Index 


0 


length 


- AUD 


(usually 00:02:00 mm:ss:ff) 


+Track 


2, 


Index 


1 


length 


- AUD 


(first RED Book selection) 


+Track 


3, 


Index 


0 


length 


- AUD 


(usually 00:02:00 mm:ss:ff) 


-HTrack 


3, 


Index 


1 


length 


- AUD 
• 


(second RED Book selection) 
• • 


+Track 


N, 


< 

Index 


» 

0 


length 


- AUD 


(usually 00:02:00 mm:ss:ff) 


+Track 




Index 


1 


length 


- AUD 


(last RED Book selection) 



+Track (N+1), Index 0 - AUD/ROM (usually 00:03:00 mro:ss:ff) 



^Absolute starting location for the placement of data files 
expressed as mm:ss:ff 



45 (where ROM represents the length in mm:ss:ff of a CD-ROM YELLOW Book selection and AUD represents the length 
in mm:ss:ff of an audio RED Book selection). 

The Track (Ni-1), Index 0 or Pre-gap selection shouki consist of two parts. Pre-gap 1 and Pre-gap 2. Pre-gap 1 
should be at least 1 second long and consist of RED Book digital silence. Pre-gap 2 should be at least 2 seconds long 
and consist of block structured CD-ROM Mode 1 data with user data fields set equal to binary zeroes. 

so This absolute time can be translated into a logical sector number (LSN). by the following equation: 

LSN = {[(mm * 60) + ss]*75 + ff} - 150. 

This absolute location is equivalent to the sum of the lengths of all previous pauses (Index 0) and tracks (including 
55 PostGap). During the ISO9660 fornnatting process, the data files are arranged in the volume starting at the pre-calculated 
absolute location. The resulting ISO9660 volume contains a large gap (I.e.. "dead" space containing no useful informa- 
tion) between the boot blocks and the data file area. The ISO9660 volume is then partitioned into two files; one containing 
the boot blocks (usually blocks 0-150) and one containing the data file area, starting with the first block of the first file 
and ending with the last block of the last file in the data file area. 
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1 iniT^S'r I^h"^?"^ ^'T^^' 9 • ^ ^ *® 'SO9660 volume are placed in Track 

CD-TOM IVWel data vwth the user data field set to 204S bytes of binary zeroes suuciurea 

. of2i^''c^ii::^"d^^^^^^^^^^^ 

. 1 ^H^Tr^Ti-^l^f (previously Stored as a separate file) is placed at the precalculated location v.ith track number N 

(LSN) Stored in the root directory and path tables or the volume vvithout any tolerance. For exarn^e. for LSN 
the header f.eU must equal 01 :02:00 mm:ss.ff since one second coaesponds to 75 sector and io?/7V«,uateS 
10 seconds plus tt.e 2 seconds for Track 1. Index 0. In addition, the header field should coincide w*^ corrSiS 
n^^o^*'""^ Q-channel of the disc); such that the disc "skevr is equal to 0 ^^^^sponding 

H« Volume/File Specification and the installed base of CD-ROM device drivers require that the boot blocks 

be placed at flie beginning of a CD-ROM disc. Hov^^^^^ 

IS oT?e d£ ' * discrepandes Osted above are miSz'S^t^: bS^ 

The largest portion of the CD-ROM volume is placed at the end of the disc. Therefore. CD audio players will exoe- 
nence th^ same audio discrepancies listed above at the end of this disc. However, these disSfpaiSis^rieX 
pressed wrth proper product documentation or by including a verbal warning statement at the erS of ^ |!it^lto 
- L^NDEri^lA^ir^ '^'^ CONTAINS'CD-TOM INFOrZSto^' It REtS 

Due to the location of the data files in relation to the root directory/path tables (e.g.. beginning of disc) and the 
physical dimensions of the disc (RPMs decrease as the playback head moves radically out«2^ on^e dS ^^a^ 
access time of the program material is higher than nomial. ^^^^ 
I^'^^ first methodology, the ISO9660 volume must be created with premastering soflvuare that allows the user to 
25 control the physical placement of the data files within the volume. The disc formatting pr<«^in^ a^lfeJJ |^ 
transfernng the boot block file, all RED Book audio tracks, and finally the data area f?e to consSiiv^ «Srs£Sad 

pS'thiX^ dS,S.;"'°" ^^^"^^ '^^""^^^'"^ tools necessi to 



MethodolOOV # 2: CD-ROM VO LUMF . TR&r.K 1 iMncv n 
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ccn'"r,"^^'°^^ *^ ^'^'^ ^ ^- *® CD-ROM Volume is placed in Track 1 Index 0 The first 

RED Book audio track is placed in Track 1 . Index 1 All other RED Book audio trad^ are placJJt iaS^? 3 N 

the e^l'^n'^OM f ^"^J^'l '^"^ ' ' '"^^ Track 1 Index 0 of thJdl^c •co';teins 

the entire CD-ROM volume; indudng primary volume descriptors (PVD). rootdirectory. path tables, and thedatefTeT^ 

dP^r^i """^"^ ^'^^ ^^-"^"^ ^^'"'"^ Track 1 iSdex 0 accoSg to t^?isSS) 

descnpto^r locabon requirements. For example, the primary volume descriptor is placed at LSN 16 (LcSJaf Sector 

So^mJ, \ 1' '"^"^ ("^^^^ ™= '"^^^^ ^ 2 second ofls«(l^S^?D- 

ROMMcde 1 sectors starting at an absolute disc time of 00:00:00 mm:ss.-ff) placed before the CD-ROM wiJinT 

c^ntr cTROrnfo^trarir^Sh^^^^^^ aT • L^s 2 T ' ' ' 
-PLAY^om^fSln'r? configured to directly access Track 1. Index 1 upon disc insert^,; and selection of the 
^ . ^""^^ ^ preprogrammed). Therefore, the CD-TOM information area 

SlihS'^^T ^"'"^ on most CD players. Methodology #2 avoids the audioSSr^-S 

descnbed before for CD audio players which are so configured « uia«epancies 

« liste^^STwouXTeir'^^''^'^''"''" 

=KcoT*r information area is fully accessible on CD-TOM configurations that access the ISO9660 volume via 

absolute tme (e.g. independent of trade and index points). K is believed that the maioritv of CD ROM^nf^nrTl^ 
(more spedfically CD-TOM device drivers) are configured to directly acceSthe pXt IsN^6 (e a Sor hldTr 

55 tables for the volume can be located (also Via absolute disc time). ""iu««aury anopam 

For the second methodology, the disc formatting process can be acconplished by transfernng the entire ISO9660 

Z"'"^^ "^V"^ ^"^^ ^' f^^^ t^^'*^ then be storrTt^eTr^mlSS 

tape m the order in which they should appear on the final compact disc. The disc layout can be generated ustgT^ 
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mastering software that supports DDP (Disc Description Protocol - ANSI Z39.72 - 199X). Various commercially available 
premastering products include the tools necessary to perform this type of disc formatting. 

MethodoloQV #3: REPEAT -BOOT BLOCK" ■ T RACK r INDEX 1 

5 

Methodology #3 as shown In Figures 4 and 8 is very similar to methodology #2 in that the entire CD-ROM Volume 
is placed in Track 1 , Index 0. However, methodology #3 specifies the boot blocks for the CD-ROM volume are repeated 
in Track 1 . Index 1 , with all RED Book audio selections being placed in tracks 2. 3 N. 

The volume and file structure is ISO9660. Track 1 . Index 0 of the disc contains the entire CD-ROM volume, including 
10 primary volume descriptors (PVD). root directory, path tables, and data file area. Track 1. Index 1 of the disc contains 
the identical boot blocks for the CD-ROM volume, including the PVD, root directory, and path tables. 

During the disc formatting process, the CD-ROM volume is positioned in Track 1 . Index 0 according to the ISO9660 
desaiptor tocation requirements. For example, the primary volume descriptor is placed at LSN 16 (Logical Sector 
Number 1 6) with a Sector HEADER time of 00:02:16 (mm:ss:ff). This usually requires a 2 second offset (150 empty CD- 
15 ROM Mode 1 sectors starting at atjsolute disc time = 00:00:00 mm:ss:ff) placed before the CD-ROM volume. 

In addition, an exact copy of the boot blocks is repeated in Track 1 , Index 1 . The resulting disc contains a very short 
Track 1, Index 1 (usually < 4 seconds, including PostGap). Since the tx>ot blocks are an exact copy of those found in 
Track 1 , Index 0, the root directory and path tables for both volumes point to the same absolute bcations in the data file 
area. Therefore. CD-ROM device drivers configured to access the boot blocks in Track 1, Index 1 will still be able to 
20 access the CD-ROM information area. 

For Track 1 . Index 0. the absolute disc time (stored in the Q-channel of the disc) shoukJ coincide with the time stored 
in the sector header such that the resulting disc skew is 0. 

RED Book audio selections are placed in tracks 2, 3, .... N. Track 2 will begin with a minimum pause (Track 2. Index 
0) of 2 seconds containing digital silence. 
25 ISO9660 specifies that the location of the primary volume descriptor (PVD) must be LSN 1 6 (Logical Sector Number 
1 6). The PVD contains the location of the root directory and path tables. Once the PVD is found, the root directory and 
path tables are loaded into RAM of the computer syst&n to which the CD-ROM drive is connected and normal volume 
interaction usually proceeds. 

However. CD-ROM device drivers vary in their method of accessing the PVD of the ISO9660 volume. Repeating 
30 the boot blocks in Track 1. Index 1 increases the number of compliant CD-ROM configurations (or CD-ROM device 
drivers) since most drivers which do not access the PVD at LSN 16 do access the PVD in Track 1 , Index 1 . 

Methodology #3 offers a tradeoff, an increased end-user CD-ROM compliance for a reduction of RED Book audio 
playback integrity. Discs conforming to methodology #3 possess a very short Track 1 . Index 1 (usually less than 4 sec- 
onds). Therefore, the audio cfiscrepancies listed above will be present, but in a shortened version as conpared with 
35 methodology #2. 

For the third methodology, the disc formatting process can be accomplished by transferring the entire ISO9660 
volume to the first f Oe on an 8mm Exabyte tape. An exact copy of the boot blocks (e.g.. boot block file) should be trans- 
ferred to the 8mm Exabyte tape as the second file. The Red Book audio tracks should then be transferred to the 8mm 
Exabyte tape in the order in which they should appear on the final compact disc. The disc layout can be generated using 
40 premastering software that supports DDP (Disc Description Protocol - ANSI Z39, 72 199X). Various commercially avail- 
able premastering products include the tools necessary to perform this type of disc formatting. 

The following section discusses techniques tor dealing with problems which may be encountered when utilizing the 
various methodologies described namely. CD-ROM noise shaping and recommendations for technically supporting 
these formats. 

45 

CP-PQM NOISE SHAPINO 

As discussed above, the standard Multimode disc format includes CD-ROM data in Track 1, Index 1. A few first 
generation CD audio players do not possess the control circuitry required to detect and then mute CD-ROM tracks. In 
50 these instances, the CD audio player attempts to convert the CD-ROM information into an analog signal. The resulting 
signal is passed through the speaker system as full volume static. This can be very damaging to the speakers as vvell 
as the listener. 

Two of the invented Multimode methodologies require very short CD-ROM data areas (containing the boot blocks) 
in Track 1 . Index 1 . First generation CD audio players will experience the same problem (described above) with discs 
55 utilizing these methodologies (specif ically with respect to methodologies #1 and #3). Although the extent of this discrep- 
ancy Is minimized (from the entire length of the CD-ROM volume to about 4 seconds), there is still the possibility of 
passing full volume static through the speaker system. 

These undesired effects could be further minimized with the use of CD-ROM noise shaping techniques. If used 
properly, the full volume static couW be reduced to a series of "ticks". The information contributing to the "ticks" are the 



5 



BNSDOCID: <EP 07061 85A1J_> 



10 



IS 



EP 0 706 185 A1 

SYNC. HEADER. EDO. ECC. and any other "mandatory- information found in the sectors of the Txjot block" area (such 
as volume descriptors, path tables, root directory, etc.). «i>«ci ^sucn 

This type of noise shaping is achieved by replacing the "doni care" information (e.g.. all 2048 user data sectors that 
o?>^^T'^^^*^^ '^^^^°^°'"'"®-^"=^^"^°^^°-15.the ISOsectorsof PostGap.andall^^^ 

.s performed on all data withm a sector except the synchronization field or first 12 bytes of a sector) TheSaTSe 
register is a 15 bit shift register fed back according to the polynomial xi5 + x + 1 and preset with the binary value 0000 
0^0 0000 001^ During the standard CD-ROM scrambling process, the content of SS%Sn(M sJS^ is^^Z 
rn S ^? f the output of thescramble register. (Note: the scramble register and EXOR gate is a standard 

IC^* T^^"^ ^' ^«=°d*"9 during playback on conventional CD-ROM players), tt the maioriW 

f!^. H^V^"^ data consists of the same pattern of data that is found in the scramble register'the maTcSn ml 
ou^U data from the EXO R gate will be zero (Since anything EXOR-ed with its^ 

EXOR gate that will not equal zero will be the "mandatory" information. j v i uaia irom me 

^ , t ^'^^^ '^"^^ °* "^'^^ ^''^'^^ ^ P^^' °* *e disc is accessed by a CD audio pteyer 

jf^^rZTT ^ "^"^^ "'''""^ ''''-'^'^ ^"^ ^^^^ information is Zt 

de-SCTamblal but groined into audio samples and reconstructed back into an analog signal. The noise shaped anatog 

so signal results in an audible series of -ticks", rather than full volume static ««P«jar«iog 
w c J^,!iirr*^ MuKimode methodologies are solutions for placing CD-ROM program material on RED Book audio 
discs. With this in mind, it should be noted that there is not an ideal method of storing CD-ROM and RED Book audio 
tracks on the same disc. No matter wWch format or application is used, including the standaid MuWmode format a 
percentage of consumers will experience system or player incompatibilities 

2S For this reason the following technical support steps may be employed by the application distributor 

rr. 5?lfw CD-ROM device driver on a BBS (Bulletin Board System) and distribute the BBS number with the 
CD product d'>a;^«'on. The set of CD-ROM device driver shouW be designed to conform with the chosen meth<S 
^i^rt^^^ ^^'SPJ" ('"'^'"ding the Microsoft CD Extensions, various adapter cards^ 

CD-ROM drives). Consumers that expenence difficulties accessing the CD-ROM program area and have access to a 

30 modem can retrieve and use the driver for this hardware. area ana nave access to a 

•^k^^kI^'^'^"*''®^ be minimized with adequate product labeling. Consumer "awareness" can be inaeased 
wrth WARNING and/or CAUTION labels placed on the disc print, jewel case, packaging etc 'ncreased 
A reseroe of fully YELLOW Book compliant discs could be manufactured and distributed to consumers who are 
expenencing incompatibility proWems witti the CD-ROM portion of the disc. In addition, fully RED Book comnliant discs 

35 without the CD-ROM information area, can be utilized for similar distributfon compliant discs. 
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— . '>~>- viMitc.«?u iwi oiiiuiai uiouiuuiion. 

«„ J^Jo^a^^^eforegcwng description has been set forth with referenceto ISO9660 compliant compact discs, depending 
oi the dnver for a specrfic system, the methodologies should work for other formate such as HFSas defin;d?^ 



Computer. Inc. 
40 Claims 
1. 



th^^S' "^'"'"^ ^ '^^ ^"^ Y^^OW Bookdigital data on a single corrvact disc comprising 



2. 



a) plaang YELLOW Book digital data boot blocks beginning at Track 1 . Index 1 of the compact disc- 
fa) plaangafirst RED Book audio data selectfon beginning at Track 2. Index 1 and placing N-1 subsequent RED 
Book audio data selections at Track 3. Index 1 through Track N. Index 1 of \he compact disc respectively 
c) plaang YELLOW Book digital data data file area con-esponding to said YELLOW Bookdigital data boot blocks 
beginning at Track N+1 . Index 1 of flie conpact disc. 

thrS^S- "^'"'"^ ^ audiodata and YELLOW Book digftal data on a single compact disc comprising 

a) placing YELLOW Book digital data boot blocks and YELLOW Book digital data data file area corresoondino 
to said YELLOW Book digital data boot blocks beginning at Track 1 . Ind« 0 of the SnS^dfsc 
Wplaang a first RED Book audio data selection beginning at Track 1 . Index 1 and placing N-l subsequent RED 
Book audio data selections at Track 2. Index 1 through Track N. Index 1 of the compact disc respSvely. 
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3. A method for combining RED Book audio data and YELLOW Book digital data on a single compact disc comprising 
the steps of: 

a) placing YELLOW Book digital data boot blocks and YELLOW Book digital data data file area corresponding 
5 to said YELLOW Book digital data boot blocks beginning at Track 1 . Index 0 of the compact disc; 

b) placing a copy of the YELLOW Book digital data boot blocks beginning at Track 1 , Index 1 of the compact disc: 

c) placing a first RED Book audio data selection beginning at Track 2. Index 1 and placing N-1 subsequent RED 
Book audio data selections at Track 3. Index 1 through Track N. Index 1 of the compact disc respectively. 

10 4. A compact disc adapted to contain both RED Book audio data and YELLOW Book digital data comprising: 

a) YELLOW Book digital data boot blocks beginning at Track 1 » Index 1 of the compact disc: 

b) a first RED Book audio data selection beginning at Track 2. Index 1 and N-1 subsequent RED Book audio 
data selections at Track 3, Index 1 through Track N. Index 1 of the compact disc respectively; 

15 c) YELLOW Book digital data data file area corresponding to said YELLOW Book digital data boot blocks begin- 

ning at Track N+1 , Irxiex 1 of the compact disc. 

5. A compact disc adapted to contain both RED Book audio data and YELLOW Book digital data comprising: 

20 a) YELLOW Book digital data boot blocks and YELLOW Book digital data data file area corresponding to said 

YELLOW Book digital data boot blocks beginning at Track 1 . Index 0 of the compact disc; 
b) a first RED Book audio data selection beginning at Track 1. Index 1 and N-1 subsequent RED Book audio 
data selections at Track 2, Index 1 through Track N, Index 1 of the compact disc respectively. 

25 6. A compact disc adapted to contain both RED Book audio data and YELLOW Book digital data comprising: 

a) YELLOW Book digital data boot blocks and YELLOW Book digital data data file area corresponding to said 
YELLOW Book digital data boot blocks beginning at Track 1 . Index 0 of the compact disc; 

b) a copy of the YELLOW Book digital data boot blocks beginning at Track 1 , Index 1 of the compact disc; 

30 c) a first RED Book audio data selection beginning at Track 2, Index 1 and N-1 subsequent RED Book audio 

data selections at Track 3. Index 1 through Track N. index 1 of the compact disc respectively. 

7. The method defined by Claim 1 further connprising the step of replacing user data sectors within said YELLOW 
Book digital data boot blocks with a predetermined pattern of data which, when played backed. Is digital silence. 

35 

8. The method defined by Claim 7 wherein said predetermined pattern of data is obtained by applying an exclusive 
OR operation Involving each byte or each YELLOW Book sector and an output of a scrarnble register and using the 
result to replace certain data in said YELLOW Book sectors. 

40 9. The method defined by Claim 2 further comprising the step of replacing user data sectors within said YELLOW 
Book digital data tK>ot blocks with a predetermined pattern of data which, when played backed, is digital silence. 

10. The method defined by Claim 9 wherein said predetermined pattern of data is obtained by applying an exclusive 
OR operation involving each byte or each YELLOW Book sector and an output of a scramble register and using the 

45 result to replace certain data in said YELLOW Book sectors. 

11. The method defined by Claim 3 further comprising the step of replacing user data sectors within said YELLOW 
Book digital data boot blocks with a predetermined pattern of data which, when played backed, is digital silence. 

so 12. The method defined by Claim 1 1 wherein said predetermined pattern of data is obtained by applying an exclusive 
OR operation involving each byte or each YELLOW Book sector and an output of a scramble register and using the 
result to replace certain data In said YELLOW Book sectors. 

13. The method defined by Claim 4 further comprising the step of replacing user data sectors within said YELLOW 
55 Book digital data boot blocks with a predetermined pattern of data which, when played backed, is digital silence. 

14- The method defined by Claim 13 wherein said predetermined pattern of data is obtained by applying an exclusive 
OR operation involving each byte or each YELLOW Book sector and an output of a scramble register and using the 
result to replace certain data in said YELLOW Book sectors. 
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15 



15. The method defined by Claim 5 further comprising the step of r^lacing u^er data sectors within said YELLOW 
Book digital data boot blocks with a predetermined pattern of data which, when played backed, is digital silence. 

16. The method defined by Claim 15 wherein said predetermined pattern of data is obtained by applying an exclusive 
OR operation involving each byte or each YELLOW Book sector and an output of a scramble register and using the 
result to replace certain data in said YELLOW Book sectors. 

17. The method defined by Claim 6 further comprising the step of replacing user data sectors within said YELLOW 
Book digital data boot blocks with a predetemiined pattern of data which, when played backed, is digital silence. 

18. The method defined by Claim 17 wherein said predetermined pattern of data is obtained by applying an exclusive 
OR operation involving each byte or each YELLOW Book sector and an output of a scramble register and usina the 
result to replace certain data in said YELLOW Book sectors. 
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